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Abstract

Hand—foot syndrome (HFS) is a skin toxicity that occurs in areas of compressed skin. HFS
manifests mainly in insensitive palms and the soles of the feet or in erythematous areas on the
extremities caused by chemotherapy, which may be related to the dosage. This paper reports a
case of HFS caused by liposomal doxorubicin. A 64-year-old Asian woman presented with severe
erythema, ulceration, pruritus, and edema-related pain in her back, hands, and feet after receiving
four cycles of liposomal doxorubicin. Clinicians and a pharmacist analyzed and evaluated the
patient’s adverse reactions. After symptomatic treatment and patient education, her HFS symp-
toms were significantly relieved. The purpose of this study was to raise clinical awareness regard-
ing adverse events following liposomal doxorubicin injection, and to provide new ideas for the
clinical treatment of these adverse events.
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Introduction

Hand—foot syndrome (HFS), also known as
palmar—plantar erythrodysesthesia (PPE),
is most often an adverse skin reaction
caused by antineoplastic drugs. The first
symptoms are pruritus and hyperemia of
the palms and the plantar skin, pain in the
fingertips and toes, skin redness and swell-
ing, and numbness. Some patients may
have blisters, desquamation, and exudation,
and in other patients, the drug administra-
tion interval must be extended for 1 to
2 weeks, and/or the chemotherapy dose
must be reduced or treatment must be inter-
rupted. Seriously-affected patients may
even lose their ability to perform self-care.
The liposomal doxorubicin that our patient
received is encapsulated in liposomes, with
methoxypolyethylene glycol on the surface.
The incidence of HFS caused by liposomal
doxorubicin is relatively low, but the symp-
toms are obvious and easily cause patients
physiological and psychological discom-
fort."? The purpose of this paper was to
raise clinical awareness of the adverse
events related to liposomal doxorubicin
injection, and to provide new ideas for the
clinical treatment of these adverse events.

Case Report

A 64-year-old Asian woman had ovarian
cancer for more than 2 years and a history
of cephalosporin allergy and rheumatoid
arthritis for 10 years. Owing to disease pro-
gression, the patient began a regimen
of liposomal doxorubicin (40 mg, qd, intra-
venous (IV) drip infusion)+ carboplatin
(370mg, qd, IV drip infusion) on

9 January 2020. The second, third, and
fourth chemotherapy treatments were
given on 3 February, 24 February, and
16 March 2020, respectively. On 30 March
2020, large areas of erythema, ulceration,
and exudation appeared on her back,
hands, and feet (Figure 1 and Figure 2).
On 13 April and 4 May 2020, the patient
received single chemotherapy with liposo-
mal doxorubicin (40 mg, qd, IV drip infu-
sion), but the erythema did not improve.
The clinicians then consulted a dermatolo-
gist who considered that the lesions repre-
sented Tinea corporis infection. Calamine
lotion and terbinafine cream were pre-
scribed as treatments, but the patient
reported no improvement after 1 week of
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Figure |. Photograph showing the acute stage of
erythema on the patient’s right hand.
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Figure 2. Photograph showing the acute stage of
erythema on the patient’s back.

therapy. At this point, the clinicians and a
pharmacist considered an association
between the chemotherapy drugs and the
adverse events, caused mainly by the lipo-
somal doxorubicin. According to the
Common  Terminology  Criteria  for
Adverse Events (CTCAE) version 5.0, the
patient’s adverse reaction was diagnosed as
grade 3; HFS caused by liposomal
doxorubicin.

Currently, there are no standard guide-
lines for the prevention and treatment of
HFS caused by liposomal doxorubicin.
Corticosteroids and nonsteroidal antiin-
flammatory drugs are generally accepted
drugs that can decrease the inflammatory
response. According to the manufacturer’s
drug insert for liposomal doxorubicin, some
patients suffering liposomal doxorubicin-
related PPE require oral dexamethasone
or topical corticosteroid. Urea cream,
hydrocortisone butyrate cream (us. ext.,
tid) and celecoxib capsules (p.o., 100 mg,
bid) were prescribed for the patient. After
14 days of treatment, the erythema on her
hands and feet had obviously disappeared,
and all blisters had dried and crusted.
Pruritus and edema-associated pain were
also relieved (Figure 3 and Figure 4).
After her symptoms improved,

Figure 3. Photograph showing the resolving ery-
thema on the patient’s right hand.

chemotherapy was restarted without liposo-
mal doxorubicin. The chemotherapy regi-
men was changed to docetaxel and
bevacizumab injection, and no significant
adverse events occurred with this therapy.
The patient was discharged from the hospi-
tal and took oral vitamin B6 as an outpa-
tient. She was instructed to avoid local and
systemic irritation and to perform the fol-
lowing: 1. face washing with a soft cloth;
avoiding chemicals, rough fabrics, and
chemical detergents (e.g., laundry deter-
gent); hand washing without hot water;
keeping the skin of her hands and feet mois-
turized; and using alcohol-free emollients
(e.g., urea ointment); 2. avoiding friction
and pressure on her hands and feet and
wearing appropriately fitted shoes; 3.
avoiding hot and spicy foods; and 4. avoid-
ing sun exposure to the skin. If possible, she
was instructed to apply fresh aloe, if avail-
able, to her hands and feet 3 to 4 times per
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Figure 4. Photograph showing the resolving
erythema on the patient’s back.

day. One month after discharge, we re-
evaluated the patient, and the erythema
on her back, hands, and feet had resolved
well.

Discussion

PPE is a type of HFS. PPE is a less common
adverse reaction (incidence <5%) to liposo-
mal doxorubicin, and presents as painful
erythema. The common accompanying
symptoms of PPE are oral candidiasis,
nausea and vomiting, weight loss, skin
rash, oral wulcers, dyspnea, abdominal
pain, vasodilation, dizziness, anorexia, con-
stipation, retinitis, and consciousness dis-
turbance. Generally, this reactions appears
after >6 weeks of drug therapy. In most
patients, the symptoms resolve from 1 to
2 weeks after drug withdrawal.

The main factors associated with HFS
are gender (higher incidence rate in

women), drug dosage, some malignant
tumors, and genetic polymorphism. With
grade 1 HFS, medication dose reduction
or stopping the medication is often not
required. With >grade 2 HFS, treatment
must stop, symptoms must be actively
treated, and physicians must consider
whether to reduce the medication dose.*
The patient in this article was an Asian
woman who suffered grade 3 HFS caused
by liposomal doxorubicin. After drug with-
drawal and symptomatic treatment, her
symptoms improved significantly. Her che-
motherapy regimen was then changed, and
she experienced no repeat HFS episodes.
Compared with doxorubicin, liposomal
doxorubicin has higher and longer accumu-
lation concentrations in vivo; therefore, the
related incidence of HFS is higher than with
non-liposomal doxorubicin. Charrois et al.’
found that the half-life of doxorubicin in
patients’ palms and soles of the feet was
significantly prolonged with liposomal
doxorubicin, and that the hydrophilic lipo-
somal coating increased drug excretion
through sweat, resulting in the accumula-
tion of drugs in the ducts of eccrine
glands. The corneum layer then acted as a
drug reservoir, resulting in increased drug
concentrations, which easily let to free-
radical generation. High levels of free radi-
cals can reduce the skin’s antioxidant
capacity, which leads to HFS.® Yokomichi
et al.” studied HFS caused by liposomal
doxorubicin in an animal model. The
results showed that doxorubicin can inter-
act with copper ions in the skin to produce
reactive oxygen species (ROS). ROS can
attack keratinocytes, and release inflamma-
tory cytokines, such as interleukin (IL)-8,
IL-1B, IL-1a, and IL-6, which induce kera-
tinocyte apoptosis. Blocking the production
of ROS to prevent and treat HFS is an arca
of future research.® Liposomal doxorubicin
and its metabolites reach the skin surface
through sweat. The palms and the soles of
the feet have rich capillary networks, and
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because the skin in these regions is easily
and repeatedly rubbed or traumatized,
blood flow is increased. In addition, these
arca have high-density and widely-
distributed secretory glands; therefore,
these areas may also have high concentra-
tions of chemotherapy drugs.” This means
that HFS can be prevented and treated by
reducing friction and trauma to the hands
and feet, avoiding sweat secretion, and
inhibiting inflammatory reactions.
Currently, there are no standard guide-
lines to prevent and treat HFS caused by
liposomal doxorubicin. However, the fol-
lowing aspects have significance for the
clinical treatment of such adverse reactions:

1. Pre-medication  patient  education:
Liposomal doxorubicin is a relatively
new dosage form, and patients may
have concerns about its efficacy and
safety. Therefore, patients should be
informed of the advantages, costs, meth-
ods of administration, precautions, pos-
sible adverse events and preventive
measures prior to receiving the drug,
which can reduce negative psychological
effects. After effective patient education
and providing appropriate psychological
support, patients are more likely to agree
to the treatment.

2. Local cooling: Mangili et al.'® reported
that in patients treated with liposomal
doxorubicin, the incidence and severity
of HFS could be significantly reduced
by applying ice packs to the wrist and
ankle joints during drug administration.
The incidence of HFS was 7.1% in the
ice-pack-application group and 36% in
the control group. The decreased inci-
dence of HFS may be related to vasocon-
striction induced by the ice and
decreased drug accumulation in the
limbs.

3. Vitamins: Vail et al.'' observed an effect
of vitamin B6 in HFS in dogs in a ran-
domized, double-blind and placebo-

controlled trial. During chemotherapy
with liposomal doxorubicin with concur-
rent oral vitamin B6 administration, the
severity score of the HFS clinical signs
decreased significantly. In the placebo
group, the severity of HFS and the inci-
dence of chemotherapy cessation were
4.2 times higher than the incidence in
the vitamin B6 group. However, there
was no significant decrease in the histo-
pathological grade in the treatment
group. The authors suggested that vita-
min B6 does not completely alleviate
HEFS, but that the vitamin can slow the
progression of toxicity and prevent treat-
ment delay or interruption. One study
reported'? that after 1 week of oral
administration of vitamin E (300mg/
D), grade 2 and 3 HFS improved
significantly.

. Corticosteroids: Drake et al.'* evaluated

the efficacy of dexamethasone in the
treatment of HFS caused by liposomal
doxorubicin in a prospective and
placebo-controlled trial. The results
showed that in patients with gynecologi-
cal tumors treated with dexamethasone,
five cycles of chemotherapy could be
completed according to the original
dose and administration cycle. In the
control group without dexamethasone,
the chemotherapy drug doses were
reduced or treatment was delayed to
varying degrees. The mechanism under-
lying how dexamethasone relieves HFS
is unclear, and may be related to reduc-
ing the inflammatory response.

. Dimethyl sulfoxide (DMSO): Lopez

et al."* reported that 99% DMSO (topi-
cal, four times/day, 14 consecutive days)
successfully resolved grade 3 HFS caused
by liposomal doxorubicin. DMSO can
transport free doxorubicin into the circu-
latory system and acts as an antioxidant,
preventing doxorubicin toxicity in soft
tissues.
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6. Traditional Chinese medicine: Oral
Chinese medicines for the treatment of
HFS mainly include angelica,
Astragalus, and white peony. External
lotions are the main Chinese medicine
form for promoting blood circulation
and removing blood stasis, among
which safflower, Ligusticum, and Caulis
spatholobi are frequently used.'>'®
However, high-quality randomized con-
trolled studies of the efficacy and safety
of traditional Chinese medicine in the
treatment of HFS are lacking, and fur-
ther study is needed.

In this paper, we summarized a case of
severe HFS caused by liposomal doxorubi-
cin, which was treated correctly and timely
using effective communication with the
patient and appropriate evaluation by the
clinicians and the clinical pharmacist. The
patient achieved a good outcome, and the
case provides a reference for the clinical
treatment of patients with similar adverse
events.
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